The state of water contained in emulsions, particularly in o/w emulsions, was studied as a model of water orientation at the peripheries of biomembranes.
There has been interest in dispersion sys tems in various industrial fields such as foods, cosmetics, medicines, chemicals, agricultural agents, and polymers.
A variety of investi gations on emulsions have hitherto been carried out from both practical and theoretical viewpoints. In our previous papers on the state of water in microbiological cells' and on the permeability properties bilayer lipid membranes,2) the structure of water bound to or situated at the membrane peripheries was shown to be important inliving organisms. In the present work we attempt, therefore, to deal with the water contained in emulsions as a model of the bound or peripheral water mentioned above.
In connection with these studies on the behavior of water, the dielectric properties provide an effective indicator of the molecular state of water molecules present in the system. The present paper deals with the preparation of stable emulsions of both w/o and o/w types. The dielectric behavior of these emulsions at 9.4 GHz, and in particular some features of the water phase in o/w emulsions were discussed on the basis of MaxwellWagner's dispersion theory.
MATERIALS AND METHODS
Both o/w and w/o types of emulsion containing liquid paraffin in various ratios to water were studied to find the best conditions for preparation using the smallest possible amount of emulsifiers. Studies were made in connection with the types, HLB values and concentrations of the emulsifiers, and the prepara tive procedures for obtaining stable emulsions. Di electric measurements were made on these stable emul sions at a microwave frequency. The type of emulsion (o/w or w/o) was determined by microscopic observation of emulsion stained with a water-soluble (methyl orange) or an oil-soluble dye (sudan III) and also by inspection of the features observed when an aliquot of the emulsion was added dropwise into a large amount of water.
Emulsifier.
Emulsifiers used were sorbitan-fatty acid esters and their polyoxyethylated derivatives commercially available under the trade name of "Span X" and "Tween X," where "X" indicates the type and number of acyl groups in the fatty acid. Those 
RESULTS

Preparation of stable emulsion
From the results of a number of combina tions of the emulsifiers mentioned above, the most suitable HLB value for obtaining stable w/o emulsions was found to be about 5.0, and that for obtaining stable o/w emulsions to be about 10.0. The stability of the emulsion did not appear to be appreciably affected by the type of emulsifier used. The stable emulsions thus prepared remained unseparated for several days or more after their preparation. where c=(4ƒÎ/ƒÉ1)(y-y0) 
